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MEMORANDUM 

OffICE OF 
Pl!EVEIIT!a!I, PESt!ClDES Allll 

TOXIC SUJISum::ES 

-January 25, 1996 

SUBJECT: ,004004. Review of Two Mutagenicity studies on 
S-Bioa_llethrin (Esbiol) for Reregistratipn 

PC Code-004004 Tox. Chem. No; 025C · 
Reregistration Case No. 0437 

ID No""' 004004 
DP Barcode D220142 
Case No. 818517 
MRID Nos. 43696501, 43804401 

TO: Dana Lateulere, CRM # 72 
Reregistration Branch 
Special Review· . 

FROM:. 

THRU: 

and Reregistrat;ion Division· (7508W) · f 
Pamela M. Hurley, Toxicologist ,j~TnqJ,,,,p/AI f;.5 q{, 
Section I, Toxicology Branch I , ,_ 7'. . 
Health Effects Division (7509C) 

Roger L. Gardner, Section Head 
Section I, Toxicology Bran9h I 
Health Effects Division (-7509C) 

Background and Request: 

. AgrEvo has submitted 2 mutagenicity studies (mouse lymphoma 
forward mutation assay -· (MRID 43696501) and mouse micronucleus 
assay (MRID 43804401)) in support of reregistration for s
bioaliethrin · (esbiol). The -Toxicology Branch. (TB-I) has been 
asked to review the-studies and determine whether or not they 
satisfy partial mutagenicity requirements for s:..bioallethrin. 

Toxicology Branch Respo;';~~: 

TB"-I has·reviewep·the-two,mutagenicity·studies and has 
determined that-they are accea,t;able for regulatory purposes and_ 
that they · satisfy part-ialr mutagenicity testing requirements for 
S-bioallethrin... These stud'iEfs taken together. with the previously 
submitted.bacterial gene mutation study {Ames.assay) on s-· 
bioallethrin satisfy all of' themutagenicity testing requirements 
for s-biolallethrin under the new mutagenicity testing 
guidelines. The following paragraphs sµmmarize the studies • 
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In a mammalian gene mutation assay at the thymidine kinase 
(TK) locus in L5178Y l'K+/- mouse lymphoma cells (MRID 43696501), 
cells cultured in vitro were exposed to esbiol (95.3 %a.i.), both 
with and without metabolic activation. Without activation, the 
cells were treated up to levels of cytotoxicity: 7.50, 10.0, 
15.o, 20.0, 30.0, 40.0, or 45.0 _gg/ml. With activation, the 
cells were treated with 7.50, 15.0, 20.0, 30.0, 40.0 or 59.9· 
µg/ml. 

Esbiol was tested up to cytotoxic concentrations both with 
and without metabolic activation. The highest mutant frequency 
recorded without activation was 67. 8 X 10·6 units versus 67. 6 X 
10·6 in the vehicle control. · The highest mutant frequency with 
activation was 7 4. O X 10·6 uni ts versus 51. 5 X 10 "6 in the 
control. The positive controls induced the-appropriate 
responses •. There was no evidence or a concentration related 
positive response of induced muta~t colonies over background. 

In a CD-1. (ICR) mouse bone marrow micronucleus assay (MRID 
43804401), 15/sex/dose were treated by gavage with Esbiol (95.3% 
a.i.) at doses of 75.0, 150·or 300 mg/kg for males and 65.0, 130 
or 260 mg/kg for females. Bone inarrow cells were harvested in 5 
animals/sex at each of 24, 48 and 72 hours post-treatment.· The 
vehicle (corn oil, 10 ml/kg)) and the positive control 
(cyclophosphamide (CP), 80 mg/kg) were administered by gavage 
concurrently with the test article. Bone marrow cells for the 
vehicle and the positive contro~ were harvested at 24 hours. 

There were clinical signs of toxicity during the study. 
These included death, hyperactivity and tremors. Esbiol was 
tested at an adequate dose. The positive control induced the 
appropriate response. No significant increases in the frequency 
of micronucleated polychromatic erythrocytes were observed in the 
bone marrow at any of the harvest times~ 

summary of Data Reguirem~nts for S-Bioallethrin 

The following list summarizes the current data requirements 
for S-bioalleth.rin (esbiol). and whether or not they have been 
satisfied. 
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81-1 
81-2 
81-3 
a1-4 
81-5 
81-6 

82-l(a) 
82-l(b) 
82-2 

83-l(a) 
83-l(b) 
83-2 
83-5 
83-3(a) 
83-J(b) 
83-4 

84-2 

84-2 

85-1 

E:sbiol 

Acute.Oral Toxicity 
Acute Dermal Toxicity 
Acute Inhalation Toxicity 
Primary Eye Irritation 
Primary Dermal Irritation. 
Dermal s~nsitization 

Subchronic Oral (rodent) 
Subchronic Oral· (non-rodent) 
21-0ay Dermal. 

Chronic Toxicity (rodent) 
Chronic Toxicity (nonrodent} 
Oncogenicity .(mouse} 
Oncogenicity (rat) 
Teratology (first species) 
Teratology {second species) 
Multigeneration Reproduction 

-Mu~agenicity·-· Gene Mutation 
Bacterial 

Mutag~nicity ~-Gene •utation 
Mammalian cells 

Mutagenicity - Structural 
Chromosomal Aberrations 

Metabolism 

Required 

Yes· 
Yes 
Yes 

· ·yes 
Yes 
.Yes 

Yes 
Yes 
Yes 

~es 
Yes· 
Yes 
Yes· 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

· Yes 

Satisfled 

Yes 
No 
No 
No1 

No2 

No 

No 
No 
No 

Yes6 

No3 
No4 

,Yes6 

No 
No 

Yes5 

Yes 

Yes 
Ye? 

· Possibly7 · 

.· 1study may possibly be upgrade~. if scoring method submitted. 
2This study had an unus~al test design.· Needs additional 
information.: _ .-" ." - . · ., · · · 

- 3The 1-year study-on esbiothrin-is supplementary, upgradable to 
. guideline upon submission of data· fr:om preliminary study.- The-
· chronic .dog· study on esbiothrit1 will satisfy this requirement if 

· upgraded. -~ ~ · . _ 
· 4The oncogenicitystudy in the •ouse was conducted on· esbioth~in.. 

and is"graded supplementary pending submission of preliminary·• 
range-finding. study. The mice could have. tolerated higher: dose 

. levels. 'ftds study. will .satisfy· requirements for e·sbiol if -
upgraded.: ::-,~, ·:: .. - -- · _ . 
5This requirement has been sat.isfied by an.acceptable 
reproduction stUdy. conducted · 01i esbiothrin. _ · _ 

. 6Tliis· requirement has .been satisfied by an acceptable, 
chronic/oncogenicity feeding study·conducted on esbiothrin. 
7Metabolism·studies-were submitted. on bioallethrin -to cover all· 
the allethrins. The·:·.decision on whether or not the studies 'can 
cover all the a11·et.hrins needs to be considered. by HED,;.(possi-bly 
the. metabolism co~ittee)-.· ' · 
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s-BIOALLETBRIH MOUSE MICRONUCLEUS < at-i 11 S 0 
EPA Reviewer: Pamela M. Hurley~-"'-'-'-"-......_:..:..L........,=.,<,df.,----, Date ,V:is/f{, 
Review Section ~, Toxi,cology Branch ~ .. 
EPA Secondary Reviewer: Roger Gardner·..t!:.~'.=..U:il~~:h~, Date //~$ 
Review Section I, Toxicology Branch~ (7509C) 

I DATA EVALUATION RECORD I 
STUDY TYPE: In.vivo mammalian cytogenetics - micronucleus assay 

in the mouse; OPPTS 870.5395 [§84-2] 

DP BARCODE: D220142 
P.C. CODE: 004004 

TEST MATERIAL (PURITY): RUC #805 (95. 3%) . . . 

SYNONYMS: Esbiol, s-,.bioallethrin 

SUBMISSION CODE: S495392 
TOX. CHEM. NO.: 025C 

CITATION: Murli, H. (1995) Mutagenicity test on RUC # 805 in an 
in vivo mouse micronucleus assay. Corning Hazleton 
Inc. Vienna, Virginia 22182. CHV Study No. 16624-0-
455, RUC Study No. T-94-165, .April 7, 1995. MRID 
43804401. Unpublished. 

SPONSOR: AgrEvo Environmental Health, Montvale, New Jersey 

EXECUTIVE SUMMARY: 

In a CD-1 (ICR) mouse bone marrow micronucleus assay (MRID 
43804401), 15/sex/dose were tr~ated by_ gavage with Esbiol (95.3% 
a.i.) at doses of 75.0, 150 or 300 mg/kg. for males and 65.0, 130 
or 260 mg/kg for females. Bone marrow cells were harvested in 5 
animals/sex at each of 24, 48 and.721 hours.post-treatment. The 
vehicle (corn oil,. 10 ml/kg)) and ti}e positive control 
(cyclophosphamide (CP)., · 80 mg/kg) were administered by. gavage 
concurrently with the test.article. Bone marrow cells for.the 
vehicle and the positive .control were harvested at 24 hours. 

. . 
There·were .clinical signs of. toxicity during the study. These 
included death;. hyperactivity and tremors. Esbiol was tested 'at 
an adequate dose. The positive control induced the appropriate 
response •.•. Bo significant increases in the frequency of 
micronuclated.polychromatic erythrocytes were observed in the 

· bone marrow at any of the harvest times. 
. ' 

This study· is classified as ~~ceptable.· It satisfies the 
·requirement for FIFRA Test .Guideline 84-2· for in vivo.cytogenetic 
mutagenicity data. · 

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data 
Con;fidentiality, and·Flagging statements were. provided. 



s-SIOALLE'l'BRIH ~OUSE MICROHUCLEUS (84-2) 

·1. MATERZALS ~ METHODS 

A. MATERIALS 

1. 

2. 

Test Material: RUC #805 
Description: viscous yellow liquid 
Lot/Batch #: Lot No. 2N 0680 -
Purity: 95. 3%. a. L 
Stability of compound: The report stated that 
stability is ·the responsibility of the Sponsor 
CAS #'s: stereoi_someric _mixture: 28057-48-9; 28434-00-6 

The following figure is a· representative ·structure from 
the allethrin family. · · · 

0 

J'igure 1 Allethrin 

Solvent used: corn oil (Duke's, Lot No. 6202) 

Control Materials: 

Negative/Route ot administration: -See vehicle 

Vehicle/Fina1 volume/Route-of-administration: Corn oil 
·by gava~e in a volume of 10 ml/kg. 

Positiv,e/Final dose(s)/Route of administration: 
Cyclophosphamide (CPJ in deionized water by oral gavage 

. at ·80 mg/kg. · · 

3.· Test compound administration: 

Volume of · test substance· administered: · 10 ml/kg. 

Route of administration: oral:gavage-. 

Dose· levels used: 75.0-,. 150 or. 300 mg/kg for m~l.es and 
65.o, 130 or 260 mg/kg for females. 
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S-BIOALLE'l:RR.IH MOUSB MICRONUCLEUS 

4. Test animals: 

a. ,Species mouse Strain CD-1 C ICR) Age not stated 
Weight: male 29.9 -38.5 grams female a2.s - 29.3 grams 
source.: Charles River Laboratories,· Portage, Michigan-

b.. No .. animals used per dose: 15 males 15 -females; 5/sex 
for the vehicle and positive· controls.• 

c. Properly .. maintained?. Yes 

B. TEST PERFORMANCE· 

l. Treatment ··and Sampling Times: 

a. Test compound 
Oositig: x once .....;.,. __ · twice (24. hr .apart). 
___ other (describf!): -:if,>;'-

Sampling ( after last dose).:. ___ 6 · hr ___ 12 hr 
·x 24. hr x 48 hr · x 72 hr (mark all that 

are appropriate), ·· other (desc~ibe): 

b. Negative and/or vehicle control . 
Dosing: x once- . twice. (24 hr apart) 
___ other· (desc::ribe):. 

Sampling (after iast dose): ___ -6 hr. ___ 12 hr 
x 24 ·hr--~ 48·hr _____ 72 hr (mark all that are 

appropriat~), other· (describe):. 

c. Positive control 
Dosing:. x once ___ twice· (24 hr apart) 
___ other· .(describ~): 

sampling. (after last: dose): - 6 hr ~-- 12 hr 
. x •· '24 hr, ___ 48 hr . . 72 hr (mark all that are 

apprQpriat,e)/ other (describe): 

2; · Tissues ·.and Cells ,Examined:· 

x ·· bone marrow ___ other·. (list) : 

Na. ·o_:f ROlycbromatic ·erythr?Qytes -(PCE) examined per 
animal-: 1000 ·· . · 

.. No.· , of· normochroDiatic erythrocytes (NCE ;. more mature· 
RBCs). ··examined per animal: · . 
othel!' (if, c,ther cell types examined,. describe): . .' The 
frequency. of PCEs versus NCEs. was de:termine<2: by ·~coring. · 
the number of PCEs .. and. NCEs · -observed in the · optic · 

, fi~lds wiiil~ scorlng the.first 1000 f!rythrocytes. 
,· • • • ' • • • 
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S-BIOALLBTIIRIH MOUSE MICROHUCLEUS (84-2) 

3. Details of slide preparation: The report stated that 
"the animali; were euthanized with co2 and the adhering 
soft.tissue and epiphyses of both tibiae were removed. 
The marrow was flushed from the bone and transferred to 
centrifuge tubes containing 3-5 ml bovine serum (one 
tube for each animal). Following centrifugation to 
pellet the tissue, the supernatant was removed by 
aspiration and portions of the pellet were spread on 
slides and air-dried. The slides were fixed in 
methanol and stained in May-Grunwald solution followed 
by Giemsa. The air-dried slides were coverslipped 
using Depex• mounting medium." 

4·. statistical methods The report. stated that "the 
analysis of the data was performed using an Analysis of 
Variance on the square root arcsine transformation 
which was performed on the proportion of cells with 
micronuclei per animal (square root arcsine ,,.,_ 
proportion). once the Analysis of Variance had been 
performed, TUkey's studentized range test (HSD} with 
adjustment for multiple comparisons was used at each 
harvest time to determine which dose groups, if any, 
were significantly different (p < 0.05) from the 
vehicle control. Analyses were performed separately 
for each harvest time and sex combination, and also at 
each harvest time for the sexes combined." · · 

5. Evaluation criteria The report stated that "the 
criteria for the identification of micronuclei were 
those of Schmid (1976). Micronuclei were darkly 
stained and generally round, although almond and ring
shaped micronuclei occasionally occur. Micronuclei had 
sharp borders and were generally between. 1/20 and 1/5 
the size of the PCE. The unit of scoring was the 
micronucleated cell, not the micronucleus; thus the 
occasional cell with more than one micronucleus was 
counted as one micronucleated PCE, not two (or more) 
_micronuclei. The staining procedure permitted the, 
differentiation by color of PCEs and NCEs (bluish-grey 
and red, respectively). 

The report also stated that "the criteria for_ 
determining- a·positive response involved a 
statistically significant dose-related increase in 
micronucleated PCEs, or the detection of a reproducible 
and statistically significant positive response for at 
least one dose level •. A test article that induced 
neither a statistically significant dose response nor a 
statistically significant and reproducible increase at 
one dose level was considered negative. In either case·, 
the final decision was based on scientific judgment.", -

4 



S-BIOALLB'.rBRIN MOUSE MICRONUCLEUS (84-2) 

II. REPORTED RESULTS 

A. Preliminary toxicity assay: There'were 3 dose selection 
tria;l.s. In the first trial, single dose,s of 500, 1625, 
275,0, 3875 or 5000 mg/kg body weight were administered to 
groups of 3/sex/dose by oral gavage in a 10 ml/kg dosing 
volume. The animals had severe convulsions immediately 
after dosing. Within 0.7~ hours of dos'ing, all animals had 
died. 

In the second ·trial, single doses of 40 •. 0, 130, 220, 310 or 
400 mg/kg were administered to groups of 3/sex/dose by oral· 
gavage in a 10 ml/kg dosing volume. All animals appeared · 
normal immediately after dosing, except those,at-the highest 
dose level, which appeared hyperactive,. Within 30 minutes, 
2 females from the 400 mg/kg group and 1 female from the 310 
mg/kg group were having seizures. · All other animals in . 
these 2 dose groups were hyperactive and had tremors- After 
1 hour, 2 males and 3 females from the high dose group and 1· 
female from the 310 mg/kg group were found dead. The . 
surviving male from the high dose group was hyperactive and 
had severe tr.emors. All animals in the 310 mg/kg group were-
hyperactive and had mild tremors. Sixteen hours after i 
dosing, the remaining male from the high dose group and 1 J! . .,,:i 
male and 1 female from the 310 mg/kg group had died. Based, 
on these results, the 11maximally tolerated dose (MTD)" for 
males was calculatecS from this trial tobe approximately 300 
mg/kg. A third trial had to be conducted for females. 

In the third trial, single doses.of 260 or'280 mg/kg were 
administered to groups of'3 females/dose by oral gavage in a 
10 ml/kg dosing volume~ Approximately 1 hour after dosing, 
1 female from the 280 mg/kg group had.convulsions. After 
1.5 hours, the same female was hyperactive and· had tremors 
and seizures •. The other two females from the same group 
also had seizures.~ ' All females in the 260 mg/kg group were· 
hyperactive and had tremors. Three and 1/4.hotirs after 
dosing 2 females from the hign dose group had died~ The. 

,remaining _female was hyperactive and·had tremors. The 
animals in the 260 mg/kg group were all slightly 
hypei:act.ive. TWenty-one hours after dosing, all remaining 
femal.,._ appeared normal.· BasecS ontnese results, the 11MTD11 

for i.&les was estimatecS to:be approximately 260 mg/kg. 
' . 

The doses for-themicronucleusassay were selected :based on 
the resulta of the 3 trials. These were 75.o, 150 or 300 
mg/kg for males ·and 65.o, 130 or 260,mg/kg for females. 

B. Micronucleus assay: None of the animals in the vehicle and. 
positive control. groups displayed any clinical signs of 
toxicity.at any-time·throughollt the,study. Witnin 1 hour 
after dosing_l female from the 260 mg/kg group ha~ died. 

5 

(' 



S-BIOALLE'r!IRIH MOUSE MICRO!IUCLEUS (84-2) 

The remainder of the females in this dose group and all 
males in the JOO.mg/kg group were hyperactive and had 
tremors. Two·hours after dosing, 4 males from the 300 mg/kg 
group.and 2 females from the 260 mg/kg group had died. All 
surviving males from the 300 mg/kg group, all surviving 
females from the 260 mg/kg group, all_males from the 150 
mg/kg group and all females from the 130 mg/kg group had 
tremors. Twenty hours after dosing, 3 males from the JOO 
mg/kg group and 3 females from the 260 mg/kg group bad died. 
All other animals appeared normal and remained so until 
study termination. 

The test article did not induce any significant increases in 
micronucleated polychromatic erythrocytes over the levels 
observed in the vehicle controls in either sex at any of the 
harvest times. The positive control, CP, induced 
significant increases in micronucleated PCEs in both sexes 
at.24 hours. The following table taken from the report 
summarizes the results. 
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S-BIOALLETHRIN HOUSE MICRONUCLEUS (84-2)_ 

.,·· 

llicronucleus Data Suamarv !l'able 

I Nicronucleated PCEs Ratio PCl!ll HCE 
; .. Mean of 1000 per Mean 

animal 

!l!r••taent Doll• Ba"est !rime Male•· 'Females !rOtal Males Females 
• (BR) 

Vehicle Cont~l Corn oil .10 al/kg 24 o.o, 0.08 0.06 0.41 0.68 
I 

Positive CQntrol CP - 80 -.Jktl 24 2.98* 2.36* 2;.67* o.ss 0.76 
,. 

!rest •rticle 75 ag/kg-· <•le) 24 o.o, o.o, o.o, 0.52 0.56 
· ~$. WJ/k9: (feaale) 48 0.16 0.06 0.11 0.69 0.69 

72 o·.oo 0.06 0.03 0.65 0.95. 
., 

. '· 150 •s/kgr (ule) 24 ; .0.06 0.10 o.oa 0.59 0.82 
130_ W:J/kf (f_.le) ,a 0.06 0.06 . 0.06 0.73 0.63 

12· 0-.10 o.o, 0.01 0.57 o.aa 
300 ag/k9 (Nle) 24 0.14 0.02 0.'08 0.67 0.65 

260 -.g/k9 (fuale) 48 0.03 . 0.04 0.03 0.50 0.55 
72 0.15 0.05 0.10 0.67 1.0, 

·- .. --. ·-··· ·---.. 
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S-BIOALLETBRIN MOUSE MICRONUCLEUS (84-2) 

III. REVIEWER'S DISCUSSION/CONCLUSIONS: This study is acceptable 
,as submitted. The data requirement for an in vivo bone 
marrow cytogenetics study has been satisfied •. There are no 
major deficiencies in the study. Under the conditions of 
the study, Esbiol does not induce any significant increases 
in micronucleated· polychromatic erythrocytes over the levels 
observed in the vehicle controls in either sex at any of the 
harvest times. The dose levels were adequate for a negative 
study., 
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s-Bioallethrin (Esbiol) MAMMALIAN CELLS IH CULTURE; GENE MUTATION (84-2) 

EPA Reviewer: Pamela M, Hurley lfbmo~~ , Date !/;l.q/ 9/, 
Review Section I, Tox~cology Branch~ (7509C) ' 
EPA_ secondary Reviewer: Roger Gardrier ~~ , Date 1 l.2..16/ft., 
Review Section~, Toxicology Branch I (7509C) · · 

I DATA EVALUATION RECORD I 
STUDY TYPE: Mammalian cells in culture gene mutation assay in 

mouse lymphoma L5178Y cells; OPPTS 870.5300 (§84-2) 

DP .BARCODE: D22.0142 
P.C. CODE: 004004 

TEST MATERIAL (PURITY):·RUC #805 (95.3%) 

SYNONYMS: S-Bioallethrin, Esbiol 

SUBMISSION CODE: S495392 
TOX. CHEM. NO.: 025C 

CITATION: Cifone, M. (1995) Mutagenicity test on RUC #805 in 
the L5178Y TK+/- mouse lymphoma forward mutation assay. 
Corning Hazleton Inc. (CHV) Vienna, Virginia 22182. 
CHV Study No._16624-0-431, RUC S.tudy No. T-94-164, 
April 7, 1995_.: MRID 43696501. Unpublished. 

SPONSOR:. Agrevo Environmental Health, Montvale, New Jersey 

EXECUTIVE SUMMARY: 

In a mammalian gene mutation assay·at the thymidine kinase (TK) 
locus in L5178Y-TK+/- mouse lymphoma c~lls (MRID 43696501), cells 
cultured in vitro were exposed to esbiol (95.3 %a.i.), both with 
and without metabolic activation. Without activation, the cells 
were treated up to levels of cytotoxiQity:· 7.50, 10.0,· 1s~o,· 
20.0, 30.0, 40.0, or 45.0 M,g/ml. ·with activation, ·the cells were. 
treated with 7.50, 15.0, 20.0, 30.0,. 40.0 or 59.9 µ.g/ml_. 

Esbiolwas tested up to cytotoxic concentrations both with and 
without metabolic activation. The highest mutant frequency· 
recorded without activat,ion was 67.8 X 10·6 units versus 67.6. X 

. 10·6 in the· vehicle control. The highest mutant frequency_ with 
activation was 74.0 X 10·6 units versus 51.5 X 10 ·& in the 
control. The positive controls _induced th.e appropriate · 
responses. '!'here was no evidence or a concentration. related: 
positive response o~ induced mutant colonies over background. 

This study is class'ified as acceptable~ It satisfies the· 
·requirement for FIFRA Test Guideline 84-2 for in vitro 
mutagenicity (mammalian cell gene mutatipn)· data. · ·_ . 

COMPLIANCE: Signed.and dated GLP,- Quality Assurance, Data 
Confidentiality, and Flagging statements ·were provided. 
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s-Bioallethrin (Esbiol) Ml\MMAL~AH CELLS IN CULTURE; GENE MUTATION (84-2) 

I. MATBRIALS ~ MBDODS_ 

A. MATERIALS 

l. Test Material: RUC #805 
Description: viscous yellow/brown liquid 
Lot/Batch#:- Lot No. 2N 0680 
Purity: 95.3% a.i. 
Stability of·compound: Not s~ated. 
CAS # 's: stereoisomeric mixture: 28057-48-9: 28434-00-6' 

The following figure is a repr~sentative structure from 
the allethrin family: . 

0 •.l~--

Pigure 1 Allethrin 

,·· 

solvent used: dimetJlylsulfoxide (DMSO}: 

2. control Materials: 
Negative:: DMSO ; . . 
Solvent/final: ·concentrat_ion:. 1% 
Positive: _ · Nonactivation:: ·methyl. methanesulfonate (MMS) · 

. (10_ nl/ml and · 15 nl/ml) 
. . -~' . \ . . - ·, . . . 

Activation:.- 20-methyl cholanthrene (MCA) •. (.2. o µg/ml and 
4_.o µg/ml) · 

' 
3. Activation: S9 derived from 

• .....:.X Aroclor 1254 · ·-__x induced 
_-_. phenobarb;ital __ non-induced 

none 
·---- other 
If other,_describe below 

2-

__.x rat -A aiver 
·_mouse __ · lung 

· hamster ___ other 
_ Other 



S-Bioallethrin (Esbiol) MAMMALIAN CELLS IN CULTURE; GElfE MUTATION (84-2) 

Describe S9 mix composition (if purchased, give details): 
The enzymes were prepared commercially- (Molecular 

- Toxicology·, Inc.; Annapolis, MD) where the S9 was tested for 
sterility and enzyme activity. The final S9 fraction had 
the following concentrations in culture: 

NADP (sodium salt) 
Isocitrate 
S9 homogenate 

3mM 
5mM 
5µ1/ml 

The amount of S9 homogenate per culture depended upon the 
enzyme activity of the individual lots. These were tested 
using a positive control which requires metabolic _activation 
(20-methyl cholanthrene). The optimum S9 concentration was 
selected based upon induction of TK-/- mutants in mouse 
lymphoma cells. · 

4. Test cells: mammalian cells in culture 
. ~ mouse lymphoma· L5178Y cells 

___ Chinese hamster- ovary (CHO) cells 
__ V79 cells (Chinese hamster lung fibroblasts) 
__ .other (list): · 

Properly maintained? Yes 
Periodically checked for Mycoplasma contamination? Yes 

Periodically-checked for karyotype stability? Yes 
Periodically "cleansed" against high spontaneous· 
background? Yes 

Media: The medium used was "RPMI 1640' (Amacher et al., 
1980; Clive et al., 1987) supplemented with Pluronic• F68, 
L-glutamine, sodium pyruvate, antibiotics, and heat
inactivated horse serum (10% by volume). Treatment medium 
was Fishers medium with_the same media supplements used in
the._culture medium except that the horse serum 
concentration was-reduced to 5% by volume. Cloning medium 
consisted of the preceding growth medium with up to 20% 
horse serum, without Pluronic• F68 and with t_he addition 
of BBL purified agar at a final concentration of 0.24 

- percent -to achieve a semisolid state. Selection medium 
wascfoning medium-that contained 3 1,tg/ml of TFT." 

5. :tocus Examined: . 
;___Xthymidine kinase (TK) 
Selection agent: _bromodeoxyuridine (BrdU) 

_ fluorodeoxyuridine- (FdU) 
x_trifluorothymidine (TFT) 

__ hypoxanthine-guanine-phosphoribosyl transferase (HPRT) 
Selection agent:· -----'--- 8-azaguanine (8-AG) 
(give concentr. ______ 6-thioguanine (6-TG) 

3 
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s-Bioallethrin (Esbiol) MAMMALIAN CELLS IN CULTURE; GENE MUTATION (84-2) a.o 
. 01170 __ Na•;:ic+ ATPase 

Selection agent: · _____ _ 
(give concentration) 

ouabain 

__ other (locus and/or selection agent; give details): 

6. Test compound concentrations used: Without activation, 
the cells were treated up to levels of cytotoxicity: 
7.50, 10.0, 15.0, 20.0, 30.0, 40.0, or 45.0 ~g/ml. 
With activation, the cells were treated with.7.50, 
15.0, 20.0, 30.0, 40.0 or 59.9 µg/ml. 

B. TEST PERFORMANCE 

1. Cell treatment: 
a. Cells exposed to test compound, negative/solvent or 
positive controls for: 
--~4 hours (nonactivated) 4 hours (activat~) 

b. After washing, cells cultured for 2 days 
(expression period) before cell selection. 

c. After expression, 1x106 cells/dish (--1 dishes/ . 
group) were cultured for 10-14 days in selection medium 
to determine numbers of mutants and. 200 cells/dish (:l. 
dishes/group) were cultured for 10-14 days without 
selective agent to determine cloning efficiency. 

2. statistical Methods: statistical methods were not 
discussed. 

3. Evaluation Criteria: The assay acceptance criteria were 
listed as follows: 

• The average absolute cloning efficiency.of the vehic1e 
controls should be between 60 and 130%. Assays with 
cloning efficiencies for the vehicle controls in the 
range of 50-60% are conditionally acceptable and 

· dependent upon the scientific judgement of .the study 
director. 

• Thee minimum value for the suspension growth of the 
average vehicle. controls for 2 days is a.o fold 
increase from the original cell numbers. 

• The background mutant frequency is calculated 
separeately for concurrent activation and nonactivation 
assays, even if the same population of cells was used 
for each assay. For both conditions·, the normal range 

· of background frequencies for 'assay performed with 
different cell stocks is 30 x 10·6 to_ 120 X 10·6; . 

4 
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s-Bioallethrin (Esbiol) MAMMALIAN CELLS IN CULTUREJ GENE MUTATION (84-2) 1.t '1 so 
Assays with backgrounds outside this range are not \) 
nece~sarily_ invali_d but will be used :with caution. 

• -·A positive control is Included with each assay. ·An 
assay is acceptable in the-absence of a positive 
control·only if the test article ciearly-shows 
mutagenic activ:ity. 

• 

• 

F9r test articles with little or no mutagenlc act;i.vity, 
an assay includes applied concentrations that reduce 
the relative growth to 10-2ot of the average vehicle. 
controls or reach the maximum applied concentration 
given-in the evaluation criteria. This requirement is 
waived · if the concentration of the highest assayed dos.e 
is at least 75% of an exceesivf;lly toxic dose level ·or 
if the highest assayed dose is at least tw-ice the 
solubility limit of the test material in culture. 
·medium. -.':i'iifr.-. 

Ari experimenta1·mutant frequency wi11 be considered 
acceptable for evaluation only if the relat;i.ve cloning 
efficiency is 10% or greater and the total number .of 
viable clones-in the·selection plating efficiency 
plates exceeds about 60. · :1 . 

• The mutant frequencies for 5 treate4 cultures are 
normally determined in each assay, although a·minimum · 
of 3 analyzed cultures is considered necessary under 
the most favorable-conditions toaccept a single assay 
for evaluation of the test material. 

' .. 

. ' ' 

• The minimum criterion considered necessary.to 
demonstrate mutagenesis for any given treatment is a 
mutant frequency that is c?: 2 times·the concurrent 
background mutant ·frequency. · , · 

• A dose-related or -toxicity-related increase ·1n mutant:·. 
frequency .should'-be observed,. ·1t: is desirable to 
obtain this: relation for at least 3. doses·, 'but·this 
depends upo_n' the · concentration steps c;::hosen for the 
.as•ay and-the toxicity at which inutagenic activity 
appears. · ·· · 

. ' 

• I:f the mu~ant. fre~ency obtained.for a\single .dose·at 
or near the-bighe$t testable-toxicity is about-2 or 
more times the minimum criterion,.tbe.test·:material 
will ·be· considered mutc;1genic. in '.a· single trial.·· 
Smaller increases at a single dose near the highest 
testable toxicity·will require confirmation by a repeat 
~~- . 
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• For some test materials, the correlat_ion between 
toxicity and applied concentration is poor. Therefore, 
either applied concentration or toxicity(% relative 
growth) can be used to establish whether the increase 
in mutant frequency is related to an increase in 
effective treatment. 

• Treatments that induce less than 10% relative growth 
are included in the assay, but-are not used as primary 
evidence for mutagenicity as it relates to risk 
assessment. · 

II. REPORTED RESULTS 

A. Preliminary cytotoxicity assay:· The report stated that the 
test material was weakly to noncytotoxic with and .without 
metabolic activation from 1.95 µg/ml to 31.3 µg/ml a:i;id 
treatments at 62.5 µg/ml were highly cytotoxic. Higher 
conditions were lethal under both activation conditions. 

B •. Mutagenicity assay: Without activation, 3 assays were 
conducted, but one assay was terminated because "a good 
range of cytotoxicities was not available. for evaluation.,. f 
In trial 1, "seven treatments from 7.50 µg/ml to 79.9 µg/:mL 
were initiated and treatments at 59;9µg/ml and 79.9 µg/ml 
were terminated because of excessive cytotoxicitieg.11 None 
of the assayed treatments induced a mutation frequency that 
exceeded a mutant frequency that was twice that of the 
vehicle controls. ·Trial 2.showed a shift in cytotoxicity 
and no cytotoxicity was observed, even as high as 79.9 
µg/ml. The trial was terininated prior to cloning. In trial 
3, treatments above 45.0 µg/ml were terminated because.of 
excessive cytotoxicities. In the dose levels remaining, 
there was no indication of mutagenic activity. · · 

With activation, a single assay_ was conducted. The 
treatment at 79.9 µg/ml was termin;,.ted because of excessive 
toxicity. Again, there was no indication of mutagenic . 
activity.· The average cloning efficiencies for the vehicle 
controls were 81.8% and 82.0% without activation and 83.9%. 
with activation. The positive controls gave appropriate 
positive responses for the assay. The following tables 
taken from the report summarize the results. 
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tlltation ~••ay Without Activation - Trial 1 

T-•t Cond.ition llaily Ce],,1 . - Suspension. Total Total 
Counts GrQWtb• Hut.mt Viable 

·(cells/ml.10S5 Coloni .. Colonh.s 
' W'lit• ) 

. ,. 

1. -- a ; 

Nonacti,ivation AVG Vehicle · 
_ Control•• Control 

Vahipla Control 13.·2 18,4 27.0 123 517 
Vehicle Control 1a.-3 16,8 14.2 93 li17 
Vehicle Control 18.4 1,5.5 31.7 31.0 116 538 

'. 
ttlS · 10 111/ml. 1.S 18.4 U~3- 490 225 
It-IS l!i nl/!111 7.2 12.2 9.8 - 419 121 .. 

f• ' . -Tas_t Cmipound Ralat.Jv• t.1,1 
-- Wbicle 

' 
. CIOD~;i:ol (I) 

... . 

7.!iO 111/ml 'i7.6 . 16.8 106.0 83 494 
u;o JI/ml 27,1 14.7 90.1 97 506 
20.0 111/ml . 12,9 21.3 98,5 n. 457 
30.0 111/ml 12.3 19.9 87.7 87 419 

·4i),O Ja/ml 11.4 14.6 59,7 100 495-
. , . ,, . .. 

•s~apan• ion irowth·• (day 1 count/3) • (Day 2count)/(3 or day 1 count U not •pU.t back) 
"Clonina efficiency• total-viable colODY COWlt/Duml:iar of c.tla••Hdad * 100 
·"Relative growt.h • (relative •U•1M1n• i.on·growt.h * ~•lati~ cloni11&- afficiency)/100 

-- -··· 

Cloning 
EfficiencT' 

86.2 
69,5 
89.7 

37.5 
Z0.2 

R•lative-
to vahicl• 

oontrol 
(Z). 

... 

100.7 
103.1 
93.1 
85.4 
100.,9 

. .. .... 

Rel•tive 
Growth (:&)• 

t,.VG Vehiole 
Control 

100.0 
10'0.0 

81.8 100.0 
.. 

22.6 
7.8 

106.7 
sia:si 

--· 91.7 
74.9 
60.2 

'tlutimt frequency• (total mutant coloni••ltotal vbble colon:!.••> • 2xlOt;-4. - Oadmd .h ·ll!llvtif t.o e:xp;-es• the freqJ1ency in µnit_s of lol:-6 
"Vehicle 0011trol • lX i»ISO: tffl_ • meih1l 1!19tbanHulfonate po11it.i'Y!I captrol. ' 
'libt;age-pic, ~c .. d• mi-n.l-.. ci:itei:iQll of 90.,a x lOE.;6 

7 

Hlltmt 
Praquanc 
y (lOE-6 
un:1.t• J" 

47.6 
44.6 
43.1 

435.p' 
692.6' 

33.6 
38.3 
31.1 
4J •. 5 
40.4 
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Mutation Aaaay Without Activation - l'rial 3 

THt Condition Daily Cell Count• Suspension l'otal l'otal 
(cells/ml. 1015 Growth' Mutant Viable 

u,iih) Coloniaa Coloniaa 

1 2 

Honactivation AVG 
Controi.• Vahicb 

Control 

Vehicl .. Control 21.1 14".8 311, 7 151 51" 
Vehicle Control 18.3 15,5 31.5 152 529 
Vehicle Control · 17.2 19.7 37.6 34.6 146 .. 432 

It-IS 10 nl/1111 13.1 11,7 17 .-0 549 258 
It§ -15 nl/ml" 8,2 8.7 ' 7,9 407 100 

'?Ht Coaipound Relotive 
to vehicle 

c®trol· 
(%) 

.10.11 11g/111l .16. 7 17.6 94.4 138" 413 
20.0 111/11!1 14.4 18.7 86.5 106 427 
30~0 111/1111 12.7 18.2 74.2 104 .. 490 
40,0 111/1111 8.5 14.7 4D;l · Ul .. "48 
45 ._0 llg/1111 5.6 7.7 13.8 145 lt28 

'"Suspension growth• (day 1 count/3) * (Day 2 count)/(3 or day 1 count if not split bac~) 
'"Cloning efficiency •.total viable colony count(nUlllber of cells seeded* 100 

"Relative growth • (relative suspension grQWth * rebtive cloning efflciancy)/100 

Cloning 
Efficiency" 

B5.7 
88.2 
72.0 

43.0 
16.7 

Relative 
to vehicia 

control 
(%) 

B3.9 
B6.B 
99.6 
91.1 
B7.0 

Relative 
Growth (%)0 

AVG 
Vehicle 
Control 

100.0 
100.0 

82.0 100.0 

25.B 
4.7 

7!1.2 
75.1 
73.9 
36.5 
12.0 

'ttut8nt frequency .. · (totlll mutant colonie• /total vhble colonies) x 2-xlOE_-4. ·Peoirn•l- is movect to elll)relill the frequency in units of lOE-6 
"Vehicle control ,. 11 DHSO: tt4S "' methyl ..athanesulfonat., positive cont1:ol 
!Mut-,enio. ·Exceed• 111inU11.1111 criterion of 12~.6 ~ lOE-6 . 
·'!One plat• cont«m:l.u•_tad: value dete.1;111.tue,;I by wd15bt pr!lpol:.'ticin 

8 

Mutant 
Frequency 

(lOE-6 
unita)d 

·se.8 
57.!i 
67. 6o 

425.61 

8111.0' 

66.8 
49.6 
42.4 
62.9 
67.B 
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. 
Mutation Aa1•y With Activation - Tdal 

teat. Candltion Daily Call COUl\tl ' Su• i,eneiGD Total Tohl 
·(oella/111. ~015 (k"O!ft.b• ' Mlatent. Viable 

um.ts) Colant .. c.ol-onh-11 

--- , ... 
,,·.• 

.. 1 z 
' ~~ 

··•·· .-:·,.· 

-lfcma_otivetion .. AVG 
Coi:l~Qla'!. V.iiJ.ol• 

., C~t.rol 
'· 

-,-.-.,- .. 

Vehtob Control 17.3 ·,u., ~2., 125 511' 
Veblcle Ccmtrol 1,.1 18.6 

. 
32.4 113 439 

-~•blcle' Control . 14.8 17.5 28.8 31.2 128. 559 

'• !CA 2 111/111 10.~ ~6:·a U,4 I 703 
. ' .. 425 

!CA 4 11&/ml a.a· 16.4 14.9, 693 392 
'" 

,. 
" 

·r~,t c~~ Relative 
1;,0 veblol.l 

oontrgl-
(X) 

··-· ,., ..... .. 

7.50 pg/ml 9.IJ 17.1 59. 7. 161 . · 551" 
u.o ,a/ml 10.2 13'.9. so.s -189 669 
zo ._o 1111.t . 10.2 18.4 '66.8 164 443 
8_0,0 N/111 .,•' ,,, u.a - 51.8 160 50() 
40.0' 111/ml 11.1 14.1 '55;7 170 489 
59_. 9 111/llil 5.7 13.1 26.6 •· 141 427 

" '• 

:·, •si.1,pena;lon··,:rowt.h· .. (d.,-·· 1 caiqat./3) ;_CD~ 2 ooimt>/U.or: 4u 1 c~ U: no~· •pl.it. om) 
"Clonin, .tflciency "".- totel-Yiul• oolow ~ounthuam!be.r of c.U. -~ *. 101> 

1 
.. ' 

<=Loning 
l'.ftichnQ~ 

--- . 

. ' 

85.2 
73.2 
93.2 

70,8 
65,3 

Relative 
to vehicle 

Qe>ntrol 
. (i) 

.... ..... 

109.S 
132.9 
88.0 
99._3 
97.1 
84.8 

' 

Relative 
Growth (I)• 

' 

AVG 
-Vehicle 
Control 

100.0 
lOQ.O 

83.9 100.0 

52,S 
37.2 

65.4 
67.1 
58.8 
51.4 
54,l 
22.6 

····,--- '" 

"Relative 1row1;,h .. <i:•latl'n awipenaion ,~Ollrt,b • 1.•:J.•t.1ve .ol.oat.q efficiency)/10'> 
· 1ktent f:requenay • (tot.ill 111U,t.4'Qt COLoul••ltot-1 viapb. ®lom .. ) :s ~J,QJ•4. ~~iw b ~va4 t.q HPl:HI th• tr•qJi•n.cy il'l QD!t• of J,Olf,-6 

-Vehicle .cQl'.ltr<tl ,. lZ lltSO: f£6. •- •ihy,J.abo1~loh~en• ~Jt,.tv• ~mJ,. · · 
'Mut11111io, boHdll 111~ Orite.z,1911_ 'of '7 ,5 ilt 10.:•6 .· .·. ~. 
••QQ• pl•t.• 1iont,•lnatld: v•J."• ;et.e~ntd by, _,ii.ht. propP:rtiQP 

' . .. . '. 
•• .r 

··9 

"'··"•··· -, .. ,,..., .• ~ ........ -~-~ ••. ; . .....,_""'_,_._,, '• r.-.;. 

Mutant 
Freque-ncy 

(10E-6 
unita)d 

48.9 
51.5 
45.& 

330.8' 
353.6' 

58.4 
56.5 

·-.74.0 
64,0 
69.S 
66,0 
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III. R!VXEWER•S DXSCUSSXON/CONCLUSXONS: . . 
The study is acceptable. Esbiol does not appear to induce any 
increases in forward mutations in the TK locus in-the L517BY 
mouse lymphoma cell line at dose levels up to cytot.oxicity. 
There are no major study deficiencies. 

,,, 
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